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□ 1. Document ID: US 6440716 Bl 

L4: Entry 1 of 7 File: USPT 



Aug 27, 2002 



US-PAT-NO: 6440716 

DOCUMENT- IDENTIFIER: US 6440716 Bl 



TITLE: . alpha . -amylase mutants 



□ 2. Document ID: US 6162628 A 

L4: Entry 2 of 7 File: USPT 



Dec 19, 2000 
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□ 3. Document ID: US 6022724 A 

L4: Entry 3 of 7 File: USPT 



Feb 8, 2000 
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L4: Entry 6 of 7 File: USPT 



Sep 1, 1998 



US-PAT-NO: 5801043 
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L5: Entry 19 of 5 6 



File: USPT 



Mar 6, 2001 



US-PAT-NO: 6197565 

DOCUMENT- IDENTIFIER: US 6197565 Bl 
TITLE: .alpha. -Amylase variants 
DATE-ISSUED: March 6, 2001 



INVENTOR- INFORMATION : 
NAME 

Svendsen; Allan 
Kjaerulff; Soeren 
Bisgaard-Frantzen; Henrik 
Andersen; Carsten 



CITY 

Birkerod 
Vanlose 
Bagsvaerd 
Vaerloese 



STATE ZIP CODE 



COUNTRY 

DK 

DK 

DK 

DK 



US -CL- CURRENT: 4J35/202; 435 / 204 , 435 / 210 , 510/226, 510 / 236 , 510 / 320 , 510 / 392 , 510 / 530 
CLAIMS : 

What is claimed is: 

1. A variant of a parent Termamyl -like . alpha . -amylase, having a substitution 
selected from the group consisting of: E376K, S356A, Y358F, and combinations of 
any of the foregoing, using the numbering of SEQ ID NO: 4. 

2. The variant of claim 1, wherein the parent Termamyl-like . alpha . -amylase is 
derived from a strain of B. lichenif ormis , B. amyloliquef aciens , B. 
stearothermophilus, Bacillus sp. NCIB 12289, NCIB 12512, NCIB 12513 or DSM 9375. 

3. The variant according to claim 2, wherein the parent . alpha . -amylase is 
derived from B. lichenif ormis strain ATCC 27811. 

4. The variant according to claim 1, wherein the parent Termamyl-like 

. alpha . -amylase comprises a sequence selected from the group consisting of SEQ ID 
NOS: 1, 2, 3, 4, 5, 6, 7, and 8. 

5. The variant according to claim 1, wherein the parent Termamyl . alpha . -amylase 
has an amino acid sequence which has a degree of identity to SEQ ID NO: 4 of at 
least 65%. 

6. The variant according to claim 1, wherein the parent Termamyl-like 

. alpha . -amylase is a hybrid of the B. lichenif ormis . alpha . -amylase shown in SEQ 
ID NO: 4 and B. amyloliquef aciens . alpha . -amylase shown in SEQ ID NO: 5. 

7. The variant according to claim 6, wherein the parent hybrid Termamyl-like 
. alpha . -amylase is LE174. 

8. The variant according to claim 1, wherein the parent . alpha . -amylase further 
comprises a mutation in one or more of the following positions: K176, 1201 and 
H205 (using the numbering in SEQ ID NO: 4) . 

9. The variant according to claim 8, wherein the parent . alpha . -amylase comprises 
one or more of the following substitutions: K176R, I201F and/or H205N (using the 
numbering in SEQ ID NO: 4) . 
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10. The variant according to claim 9, wherein the parent . alpha . -amylase has the 
following substitutions: K176R+I201F+H205N using the numbering in SEQ ID NO: 4) . 

11. A detergent additive comprising an . alpha . -amylase variant according to any 
one of claim 1, optionally in the form of a non-dusting granulate, stabilised 
liquid or protected enzyme. 

12. A detergent composition comprising an . alpha . -amylase variant according to 
claim 1. 

13. A detergent composition according to claim 12 further comprising an enzyme 
selected from the group consisting of a protease, a lipase, a peroxidase, another 
amylolytic enzyme, a cellulase, or combinations of any of the foregoing. 

14. A manual or automatic dishwashing detergent composition comprising an 
.alpha. -amylase variant according to any of claim 1. 

15. A dishwashing detergent composition according to claim 14 further comprising 
an enzyme selected from the group consisting of a protease, a lipase, a 
peroxidase, another amylolytic enzyme, cellulase, and combinations of any of the 
foregoing . 

16. A manual or automatic laundry washing composition comprising an 
.alpha. -amylase variant according to claim 1. 

17. A laundry washing composition according to claim 16, further comprising an 
enzyme selected from the group consisting of a protease, a lipase, a peroxidase, 
an amylolytic enzyme, a cellulase, and combinations of any of the foregoing. 



18. A composition comprising a mixture of: 



(i) a first . alpha . -amylase comprising a first variant according to claim 1 and; 

(ii) a second . alpha . -amylase selected from the group consisting of: 

(a) a second variant according to claim 1, wherein said first and second variants 
are derived from different parent . alpha . -amylases ; 

(b) the . alpha . -amylase from B. stearothermophilus having the sequence shown in 
SEQ ID NO: 3; 

(c) the . alpha. -amylase from B. lichenif ormis having the sequence shown in SEQ ID 
NO: 4; and 

(d) a hybrid . alpha . -amylase comprising a N-terminal part of the B. 
amyloliquef aciens . alpha . -amylase shown in SEQ ID NO: 5 and a C-terminal part of 
the B. lichenif ormis . alpha . -amylase shown in SEQ ID NO: 4. 

19. The composition according to claim 18, wherein the parent hybrid 
Termamyl-like . alpha . -amylase is LE174. 

20. The composition according to claim 19, wherein the parent Termamyl-like 
.alpha. -amylase is LE174 with an alteration in one or more of the following 
positions: K176, 1201 and H205. 

21. The composition according to claim 20, wherein the parent Termamyl-like 
.alpha. -amylase is LE174 with one or more of the following substitutions: K176R, 
I201F and H205N. 
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TITLE: Method for direct saccharif ication of raw starch using enzyme produced by a 
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□ 51. Document ID: WO 9414951 Al 

L5: Entry 51 of 56 File: EPAB 



Jul 7, 1994 
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DOCUMENT- IDENTIFIER: WO 9414951 Al 

TITLE: RECOMBINANT LIPASE AND ALPHA-AMYLASE VARIANTS 
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DERWENT-ACC-NO: 1999-120903 
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TITLE: New mutant -a-amylase derivative containing a disulphide bond - useful for 
liquefying starch, as well as for cleaning soiled laundry and/or soiled dishes when 
present in a detergent composition 
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measuring change in polarisation of soln. 
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